A Gram-stain-negative, aerobic and rod-shaped bacterial strain, designated HME7524 T , was isolated from freshwater of Gyeong-an stream in Korea. A phylogenetic tree based on 16S rRNA gene sequences showed that strain HME7524
). Emended descriptions of Flavobacterium chungangense, Flavobacterium aquidurense, Flavobacterium tructae and Flavobacterium granuli are also provided.
The genus Flavobacterium was first described by Bergey et al. (1923) , and emended by Bernardet et al. (1996) , Dong et al. (2013) and Kang et al. (2013) . Members of this genus are straight or slightly curved, single rods and non-motile or motile by gliding. They usually possess catalase and oxidase activities and have menaquinone MK-6 as the only or predominant respiratory quinone (Bernardet & Bowman, 2011) . At the time of writing, the genus comprised more than 137 species (http://www.bacterio.net/). Recently, members of the genus Flavobacterium have been isolated from various habitats such as freshwater Chen et al., 2013; Chun et al., 2013; Kacagan et al., 2013; Kang et al., 2013; Subhash et al., 2013; Li et al., 2014) , sediment of a freshwater lake (Lee et al., 2013) and fish (Zamora et al., 2013 (Zamora et al., , 2014 Loch & Faisal, 2014) .
In the course of a study on the microbial diversity of freshwater from Gyeong-an stream (37 u 209 150 N 127 u 149 550 E), Korea, a yellow-pigmented colony was isolated and designated strain HME7524 T . The strain was routinely cultured on R2A agar (Difco) for 2 days at 30 u C and the culture was suspended in glycerol suspension (20 %, v/v) for storage at 280 u C.
Genomic DNA of strain HME7524
T was extracted and purified using a genomic DNA prep kit (Solgent). The 16S rRNA gene sequence (1372 bp) was obtained for strain HME7524
T , and the isolate was then identified on the basis of the 16S rRNA gene sequence using the EzTaxon server (http://www.ezbiocloud.net/eztaxon; Kim et al., 2012) . Phylogenetic and molecular evolutionary analyses were conducted by using MEGA software version 5 (Tamura et al., 2011) . 16S rRNA gene sequence comparisons showed that strain HME7524
T is a member of the genus Flavobacterium, and was most related to Flavobacterium chungangense CJ7 T (96.9 % 16S rRNA gene sequence similarity), Flavobacterium aquidurense WB-1.1.56 T (96.9 %) and Flavobacterium tructae 435-08 T (96.9 %). Phylogenetic trees were inferred using the maximum-likelihood (Felsenstein, 1981) , maximum-parsimony (Fitch, 1971 ) and neighbour-joining (Saitou & Nei, 1987) algorithms. The robustness of the topologies for the neighbour-joining tree was evaluated by means of bootstrap analysis based on 1000 resamplings of the A supplementary figure is available with the online version of this paper.
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain HME7524
T is KC690142.
sequences (Felsenstein, 1985) . All of the phylogenetic trees generated in this study indicated that strain HME7524 T belonged to a branch within the Flavobacterium clade (Fig. 1) . This phylogenetic inference, together with the level of 16S rRNA gene sequence similarity (,97 %) (Wayne et al., 1987) between strain HME7524 T and other species of the genus Flavobacterium, suggested that strain HME7524
T represents a novel species of the genus Flavobacterium. F. chungangense KACC 13353 T , F. aquidurense KCTC 22840 T , F. tructae CCUG 60100 T and Flavobacterium granuli KACC 11820 T were used as reference strains based on the similarities of the 16S rRNA gene sequences. The following tests were performed on the novel strain and the four reference strains.
Cell morphology was examined by light microscopy and transmission electron microscopy (JEM-1010; JEOL). Gliding motility was assessed by the hanging-drop method, according to Bernardet et al. (2002) . Gram staining was determined using the bioMérieux Gram Stain kit according to the manufacturer's instructions. The presence of flexirubin-type pigments was investigated by using the bathochromatic shift test with 20 % (w/v) KOH solution (Fautz & Reichenbach, 1980; Bernardet et al., 2005) . Catalase and oxidase tests were performed according to standard methods (MacFaddin, 1980) . Anaerobic growth test was performed on R2A agar at 30 u C using a GasPak EZ Anaerobic container system (BD) according to the manufacturer's instructions. The temperature range and optimum for growth were tested at 4 u C, 10-30 u C (at 5 u C intervals), 37 u C and 42 u C on R2A agar. Growth in the presence of NaCl (w/v) at 0, 0.5, 1, 1.5 and 2.0-5.0 % (at intervals of 1.0 %) was also tested using R2A broth (Difco) at 30 u C. The pH range for growth was determined in R2A broth that was adjusted to initial pH 4.0-10.0 at 30 u C. The medium was adjusted at intervals of 1.0 pH unit using 0.1 mM sodium acetate buffer (for pH 4.0-6.0), 0.1 mM phosphate buffer (pH 7.0 and pH 8.0) and 0.1 mM sodium carbonate buffer (pH 9.0 and pH 10.0). Hydrolysis of casein
and starch [1 % soluble starch (Sigma), w/v] were tested using 1/10 R2A agar as the basal medium. Growth was assessed on blood (Difco), MacConkey (Difco), nutrient (NA; Difco), marine (MA; Difco) and tryptic soy (TSA; Difco) agars. DNase test agar (Difco) was used to assess the production of DNase. Hydrolysis of tyrosine and production of brown pigments were investigated on tyrosine agar (Atlas, 2010) . Production of hydrogen sulfide was tested using TSI agar (Difco). Other biochemical, enzyme activity and carbon source utilization tests were performed on the novel strain and the reference strains using API 20NE and API ZYM strips (bioMérieux) and GN2 MicroPlates (Biolog), according to the manufacturers' instructions. The DNA G+C contents were determined by the thermal denaturation fluorimetric method (Gonzalez & Saiz-Jimenez, 2002 ) using SYBR Green 1 (SG 1; Invitrogen) and a real-time PCR thermocycler (Bio-Rad). Fluorescent DNA melting curves were generated in triplicate. For fatty acid methyl ester analysis, cells of strain HME7524
T and the reference strains were harvested from R2A plates incubated at 30 u C when they reached the mid-exponential growth phase. Fatty acids were saponified, methylated and extracted using the standard protocol of MIDI (Sherlock Microbial Identification System, version 6.1). The fatty acids were analysed by GC (Hewlett Packard 7890) and identified by using the RTSBA6 database of the Microbial Identification System (Sasser, 1990) . Polyamines were extracted from strain HME7524
T and the reference strains and analysed as described by Scherer & Kneifel (1983) and Busse et al. (1997) . The extracted samples were spotted on TLC plates (Silica gel 60 20620 cm, Merck, No. 105553) and ethyl acetate/cyclohexane (2 : 3, v/v) was used as a running solvent. The polar lipid profiles of strain HME7524
T and the reference strains were analysed using 2-dimensional TLC, and the isoprenoid quinone was analysed by TLC according to the methods of Minnikin et al. (1984) .
The morphological, physiological and biochemical characteristics of strain HME7524
T are listed in Table 1 and the species description. Strain HME7524
T exhibited a number of phenotypic similarities with respect to species of the genus Flavobacterium, including being Gram-stainnegative, non-motile and rod-shaped, and having iso-C 15 : 0 and summed feature 3 as the major fatty acids and homospermidine as the major polyamine. However, several characteristics of HME7524 T clearly differentiated this strain from the closely related species, F. aquidurense, F. chungangense, F. tructae and F. granuli, including growth at 37 u C and in the presence of 1.5 % NaCl, the absence of flexirubin-type pigments, positive results for DNase activity and hydrolysis of CM-cellulose and skimmed milk, and negative results for b-glucuronidase and cystine arylamidase activities. The major fatty acids of strain HME7524
T were iso-C 15 : 0 (26.5 %) and summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c; 17.4 %). The complete fatty acid composition of strain HME7524 T is given in Table 2 . The major fatty acids of strain HME7524
T and the reference strains were similar, although small amounts of C 15 : 1 v6c were present in strain HME7524
T . The polar lipids of strain HME7524 T were phosphatidylethanolamine, two unidentified aminolipids (AL1 and AL2) and three unidentified polar lipids (L1, L2 and L3) (Fig. S1 , available in the online Supplementary Material). Although the major polar lipids of strain HME7524 T and the reference strains were similar, strain HME7524 T contained one unidentified aminolipid (AL2). The DNA G+C content of strain HME7524
T was 34.2 mol%, in line with those reported for other species of the genus Flavobacterium. Therefore, strain HME7524
T should be classified in the genus Flavobacterium as a representative of a novel species, for which the name Flavobacterium gyeonganense sp. nov. is proposed. The descriptions of F. chungangense, F. aquidurense, F. tructae and F. granuli are also emended.
Emended description of Flavobacterium chungangense Kim et al. 2009
The description is as given by Kim et al. (2009) with the following modifications. The polar lipids consist of phosphatidylethanolamine, one unidentified aminolipid and three unidentified polar lipids. Homospermidine is the major polyamine.
Emended description of Flavobacterium aquidurense Cousin et al. 2007
The description is as given by Cousin et al. (2007) with the following modifications. The polar lipids consist of phosphatidylethanolamine, three unidentified aminolipids and three unidentified polar lipids. Homospermidine is the major polyamine.
Emended description of Flavobacterium tructae Zamora et al. 2014
The description is as given by Zamora et al. (2014) with the following modification. Homospermidine is the major polyamine. 
Esterase lipase (C8) 
Emended description of Flavobacterium granuli Aslam et al. 2005
The description is as given by Aslam et al. (2005) with the following modification. Homospermidine is the major polyamine.
Description of Flavobacterium gyeonganense sp. nov.
Flavobacterium gyeonganense (gy.e.ong.an.en9se. N.L. neut. adj. gyeonganense of or belonging to Gyeong-an where the type strain was isolated).
Cells are Gram-stain-negative, non-motile, aerobic rods of 0.3-0.4 mm in diameter and 1.6-3.1 mm in length. Colonies on R2A are circular, convex, smooth and yellow. Growth occurs in the presence of 0-1.5 % (w/v) NaCl (optimum; 0 %), at pH 7.0-8.0 (optimum; pH 7.0) and at 10-37 u C 
uridine and a-D-glucose 1-phosphate. The major fatty acids of strain HME7524 T are iso-C 15 : 0 and summed feature 3 (comprising C 16 : 1 v6c and/or C 16 : 1 v7c). The major respiratory quinone is MK-6. The polar lipids consist of phosphatidylethanolamine, two unidentified aminolipids and three unidentified polar lipids. The major polyamine is homospermidine.
The type strain, HME7524
T (5KACC 17688 T 5CECT 8365 T ), was isolated from freshwater in Korea. The DNA G+C content of the type strain is 34.2 mol%. 1.7 2.4 3.7 3.0 2.8 *Summed features represent groups of two or three fatty acids that could not be separated using the MIDI system. Summed feature 2 comprised C 12 : 0 aldehyde and/or unknown 10.9525; summed feature 3 comprised C 16 : 1 v6c and/or C 16 : 1 v7c; summed feature 9 comprised C 16 : 0 10-methyl and/or iso-C 17 : 1 v9c.
